Objective-To assess the effect of British Summer Time (BST) on road traffic accident casualties and to analyse whether the introduction of year round BST would result in reductions in casualty numbers. Design-A comparative study of road traffic accident data from before and after the onset of BST. Setting-The county of Cheshire. Subjects-Data from a total of 4185 casualties from the period 1983 to 1993. Main outcome measures-The effect of BST on both vehicle, cycle, and pedestrian casualties and casualties among schoolchildren. Results-The onset of BST in spring was associated with reductions in casualty numbers of 6% in the morning and 111% in the evening. The anticipated rise in casualties with the darker mornings was not seen and as reductions were maximal in the pedestrian (36%), cyclist (11%), and schoolchild (24%) subgroups they were presumed to be due to an altered reliance on vehicular transport. The change back to Greenwich Mean Time (GMT) in autumn produced an anticipated reduction (6%) in casualties in the lighter mornings. The darker evenings, as predicted, were associated with significant increases in casualties (4%), mainly vehicle (5%/o) and pedestrian (8%) casualties. There was an overall net reduction in casualty numbers when the analysed periods of BST were compared to those during GMT. Conclusions-The use of BST in Cheshire over the period studied was associated with reductions in casualty figures. The application of these results nationally may be expected to produce more and less pronounced changes the further north or south, respectively, the area studied. The introduction of year-long BST would result in beneficial effects on road traffic accident casualties.
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(JAccid Emerg Med 1996;13: [189] [190] [191] [192] At a set date each year in the spring, British Summer Time (BST) is introduced by moving the clock forwards to one hour ahead of Greenwich Mean Time (GMT). In the autumn the clock is moved backwards by one hour to revert to GMT. This produces a shift in daylight hours, resulting in a later dawn and dusk.
The introduction of BST in 1916 was an attempt to make the most of daylight hours to reduce fuel consumption during wartime. Since its introduction, the use of BST has been a highly contentious subject and thus there have been several experimental changes to the normal protocol. In the years 1941 to 1945 and again in 1947 there was an experimental doubling of BST, and between 1968 and 1971 BST was maintained over the winter months (British Standard Time). In the last decade there have been calls from various parties for the abandonment of BST, the return of British Standard Time,' 2 and the introduction of Double British Summer Time. 3 The alteration in daylight hours with respect to the fixed periods of the rush hours of commuter traffic may be expected to produce alterations in the patterns of road traffic accident statistics. The objective of this study was therefore to analyse the effects of BST on the frequencies and types of road traffic accident casualties in Cheshire.
Methods
An 11 year period from 1983 to 1993 was chosen and data were acquired from a database held at the Cheshire Road Safety Unit. The database has been compiled from road accident report forms (STATS 19) completed for every road traffic accident reported to the police.
The area of study comprised the county of Cheshire, which covers a total land area of 900 square miles, extending from Warrington in the north to Nantwich in the south. Data were subdivided into category of road user (vehicle, cycle, pedestrian) and age of the casualty, concentrating on children of school age (age groups [5] [6] [7] [8] [9] [10] [11] and 12-16 years). The category of "vehicles" includes cars, motorcycles, and heavy goods vehicles. Comparison of casualty numbers with cumulative data from other months of the year over the 11 year period showed no significant differences ( fig 2) . The severity of injury of the casualty was not assessed, as this judgement is made by the police officer at the scene of an accident and has been shown to result in an inaccurate evaluation. 7 The significance of differences was estimated by x2 analysis with Yates correction if appropriate.
Results
During the period of the study, data from 4185 casualties were analysed. The data were divided into two groups, the first for the onset of BST in spring (1904 casualties, 45 5%) and the second for the reversion back to GMT in numbers of casualties over the 11 year period in each subdivision are shown in table 1. In the spring there were reductions in the total numbers of casualties in both morning and evening periods, with 96 fewer casualties (P < 0 05) reported in the week following the onset of BST.In the autumn the picture was not as clear. In the week following the reversion back to GMT there was a 6&3% reduction in casualty numbers in the morning period but with a 3 9% increase in numbers in the corresponding evening period. The overall effect was a non-significant increase of seven casualties.
Comparison of the respective morning and evening periods of the spring and autumn shows concordance between the reductions in casualty numbers in the morning periods but an increase (P<0-05, odds ratio 1 17, 95% confidence interval 1-01 to 1 35) in total casualties in the autumn evening period as compared with the spring evening period.
On analysis of the category of road user there were 613 pedestrian casualties (14 6%), 517 cycle casualties (12-3%), and 3055 vehicle casualties (73%). There were no statistically significant changes, but obvious trends can be identified. With the onset of BST in the spring morning and evening periods there were reductions in all groups (mean reduction 15-5%, range 80-/0% to 36@1%) with the exception of the vehicle users in the spring morning period, where no difference was shown.
In the autumn morning period numbers were reduced in all groups (mean reduction 15A4%, range 1-1% to 25-7%) following the reversion to GMT. In the evening period there were increased casualty numbers in the pedestrian group (7-6%) and the vehicle group (4-6%), with a small reduction in cyclists (3-9%) (table 2).
On analysis of the age groups 5 to 1 1 and 12 to 16 years, there were 350 casualties aged 5 to 11 years (8-4%) and 428 casualties aged 12 to 16 years (10-2%). There were non-significant reductions in the numbers of casualties in all age groups in the spring morning and evening periods in the week after the change to BST (mean reduction 24-2%, range 20% to 30%), with the exception of the age 12 to 16 age group in the evening period (no change).
In the autumn period there was a 12-5 % reduction in casualty numbers in the morning period in the younger age group, with no change in the age 5 to 11 year group. The autumn evening period showed a 105% increase in casualty numbers in the 5 to 11 year group, with a 20-9% reduction in the 12 to 16 year age group (table 2) .
The onset of BST in spring was associated with reductions or no change in casualty numbers in all the subgroups studied and increases in casualty numbers were seen only in the autumn evening period with the shift back to GMT. The restoration of GMT in the autumn results in lighter mornings and darker evenings. It may be anticipated that a lighter morning is associated with a fall in casualty numbers and this was confirmed in all the populations studied save one (age 5 to 11 -no change). This benefit of the change back to GMT must be weighed against the resultant darker evenings which, as expected, were accompanied by a significant increase in the total number of casualties. This increase in numbers was mainly due to the 7.6% increase in pedestrian casualties and the 4.6% increase in vehicle casualties. There are apparently paradoxical reductions in casualty numbers in the cyclist and the 12 to 16 year groups. These reductions may be due to alteration in behaviour patterns, as fewer 12 to 16 year olds and cyclists are outdoors in the darker evenings. It can be seen that the overall effect of the change back to GMT was therefore a rise in casualty numbers of 0O6%.
The data collected in this study are subject to a number of variables and possible inaccuracies. The use of comparative data from time periods before and after the change in hours is open to bias from weather conditions, road lighting, traffic volumes, and school holidays. Over the 11 year period it is anticipated that errors resulting from these variables will be self correcting. The start of BST coincides with the spring equinox, but it ends approximately one month after the autumn equinox. This disparity results in longer days in March than in October and thus the effect of moving the clocks is less marked. The demonstrated changes in casualty numbers may therefore be an underestimate of the reductions that would result from the introduction of British Standard Time.
Data collected are dependent on police statistics and therefore rely on accidents being reported to the police. This factor has been shown to result in underreporting of road traffic accident casualty numbers of between 25% and 43% for vehicle accidents,7 9 up to 97% for cycling accident,9 and 16% for pedestrian accidents.'0 Consequently any proven benefits of the use of BST may be magnified by a significant percentage. At present the only reliable source of data on road traffic accident casualties is the STATS 19 forms. This will remain the case until mechanisms are in place whereby information on road traffic accident casualty numbers are recorded uniformly by accident and emergency departments and gathered centrally.
As the incidence of road traffic accidents increases over the day, peaking in the early evening in both Cheshire (fig 1) and nationally,4 a movement of one daylight hour from morning to evening will have maximum benefit on this peak, with consequent reductions in casualty numbers. This effect has already been shown to be more pronounced the further north the location.2 8 The position of Cheshire in the British isles provides a central view of the changes that BST have on road traffic accident casualties in a specified area and it can be surmised that effects further north and south may be more and less marked, respectively. The mix of rural, urban, and industrial centres in this area implies that the 
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Morning period data are applicable to most areas of a mixed geography and are comparable with other studies of road traffic accident casualties. The case for the abandonment of BST has come in the main from Scotland and from the farming and construction industries. Apart from the obvious inconvenience and higher costs involved with darker mornings, one of the main arguments has been that there is a detrimental effect on road traffic accident numbers. It can be seen from this study that this anticipated rise in accidents with the change to BST is not seen. The overall effect of BST is shown to be beneficial on road traffic accident statistics.
I therefore conclude that the introduction of year long BST would result in an overall benefit in reducing the numbers of road traffic accidents in the peak morning and evening periods.
